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Background: The instantaneous wave-free ratio (iFR) is a new pressure-only adenosine independent intra-coronary index of coronary stenosis 
severity comparable to fractional flow reserve (FFR). It is measured during a naturally occurring diastolic wave-free period. To determine the clinical 
applicability of iFR we (1) use separated pressure analysis to determine the haemodynamics of the wave free period and (2) test the stability of the 
duration of the wave free period across a spectrum of cardiac patients.
Methods: Intra-coronary pressure and flow were measured in 87 vessels (55 normal and 32 with diseased coronaries). In the diseased vessel 
measurement were made at rest and during 140mcg/kg/min intravenous adenosine administration.
Results: During the wave-free period separated aortic-originating pressure was larger than microcirculatory pressure (40.6±2 v 4.5±0.7 mmHg, 
p<0.001) and equivalent to measured pressure (mean difference=4.5±0.7 mmHg, r=0.95, p<0.001). Resting microcirculatory-originating pressure 
during the wave-free period was not different to that during adenosine hyperaemia (-2.76±1.6mmHg vs 2.50±1.3mmHg, p=0.33). The duration 
of the wave-free period was independent of heart rate and blood pressure (r2=0.08 and r2=0.05, p=NS both), coronary artery disease (p=0.20), 
location of artery (p=0.15) or after nitrate administration (mean difference in wave-free window 2.1±2.2%, p=0.36).
Conclusions: During the diastolic wave-free period coronary blood flow is passive permitting an adenosine free measure of stenosis severity such 
as iFR. The duration of the wave-free period (as a proportion of diastole) is independent of heart rate, blood pressure, coronary artery disease and 
location of coronary artery. These findings emphasise iFR’s applicability as a tool for measuring FFR without the need for adenosine.
